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Claims 


10 


1. An optical microcanti1ever\employed in a scanning near field microscope, 
comprising: 

an optical waveguide, having\a light input/output end and a free end, for 
propagating light; 

a tip formed at the free end, withV microscopic aperture at an end thereof; 
and 

reflecting means for reflecting light propagated from the light input/output end 
in such a manner that the light is guided\owards the microscopic aperture, or 
reflecting light propagated from the microscopic aperture towards the light 
JnpjJj/Pitf p„uJLaf 


2. An optical microcantilever\employed in a scanning near field microscope, 
comprising: 

15 an optical waveguide, having^ light input/output end and a free end and a 

nose portion at an angle with respect to an optical axis of propagating light 
passing through the light input/outpul^ri^, for propagating light; 

a tip formed at the free end, $ith\i mjjproscopic aperture y at an end thereof; 
and 

20 reflecting means for reflecting light projpagated from the light input/output end 
in such a manner that the light is guidedktowards the microscopic aperture, or 
reflecting light propagated from the mic^scopic aperture towards the light 
in put/output .end,,. 
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3. The optical microcantilever o^ny one of claims 1, 2^^^nd^2, wherein at 
least part of the optical waveguide d^amprises a core, and cladding deposited on 
one side of the core, or both sides of fke core, or deposited so as to surround 
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the core. 

4. The optical microcantil|ver of any one of claims 1 to 3, 11 and 12, wherein a 
light-blocking film is provided on the optical waveguide at the side where the tip 
is formed, and a reflecting filirn^ provided at the opposite side to the side where 
5 the tip is form ed. 


5 A method for manufacturing an optical microcantilever employed in a 
scanning near field microscope, comprising steps of: 

forming a step to be taken as a mold for an optical waveguide at the 
substrate; 

10 depositing a reflecting filJm-on the substrate; 

depositing an optical waveguide on the reflecting film; 

w 

forming a tip by working the optical waveguide; 

depositing a light-blocking film on the optical waveguide; 

forming a microscopic aperture at the end of the tip; and 
15 forming a supporting section by having the substrate remain on the side to be 
a light input/output end and rern^ina. the substrate on the side to be the free 
end. (( JWk 

6. The method for manufacturing tha optfcaf^Tcrocantilever of claim 5, wherein 
an angle of the step formed in theftstep forming step is an angle enabling 
20 propagating light propagating from me light input/output end to be guided 
towards the microscopic aperture by&the reflecting film deposited in the 
reflecting film depositing step, or is \an angle enabling propagating light 
propagating from the microscopic apertVe to be guided towards the light 
input/output end. 

25 7. An optical microcantilever employed in \ scanning near field microscope, 
comprising: 
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a cantilever constituted by an optical waveguide; 
a supporting section f©r the cantilever; 

the optical waveguide leaving a light input/output end and a free end; 

an optical element gurae formed at the supporting section for deciding a 
5 position of an optical element acting on light entering the optical waveguide or 
on light exiting from the optical waveguide; and 

a channel provided betweer^the light input/output end and the optical element 
guide. 

8. A method for- manufacturing an optical microcantilever employed in a 
10 scanning near field microscope, comprising steps of: 

forming a step to be taken as a mold for an optical waveguide at the 
substrate; 

forming an optical element giifde at tljie substrate; 
depositing an optica! wavegdlkde o^ftfesubstrate; 
15 forming a light input/output end of the optic^Pwa^iguide; 

forming a channel by working the substrate between the light input/output end 
and the optical element guide; 

exposing the optical element guide by removing the optical waveguide on the 
optical element guide; and 
20 forming a supporting section by having thelksubstrate remain on the side to be 
a light input/output end and removing the substrate on the side to be the free 
end. 

9. A method for manufacturing an optical riaicrocantilever employed in a 
scanning near field microscope, comprising steps 

25 forming a step to be taken as a mold for a^ optical waveguide at the 

substrate; 
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forming an optical elelnent guide for fixing a position of an optical element 
acting on light entering th<loptical waveguide or on light exiting from the optical 
waveguide at the substrate;! 

depositing a reflecting filnr%)n the substrate; 

depositing an optical wavegtuide on the reflecting film; 

forming a tip by working the optical waveguide; 


depositing a light-blocking film, on the optical waveguide; 
forming a microscopic aperture&at the end of the tip; 

forming a light input/output end of the optical waveguide by removing the 
10 light-blocking film, the optical waveguide, and the reflecting film, for the portion 

L 


to constitute the light input/output enc^T\he opticaLwaveguide; 

forming a channel by working th/slbstratete^ween the light input/output end 
and the optical element guide; I A 

exposing the optical element guide by removing the light-blocking film, the 
15 optical waveguide, and the reflecting film on the optical element guide; and 

forming a supporting section by having t^e substrate remain on the side to be 
a light input/output end and removing the substrate on the side to be the free 
end. \ 

10. An optical microcantilever holder comprising: an optical microcantilever 
20 guide for supporting an optical microcantilever;^and 

an optical element guide for deciding a position of an optical element acting 
on light entering the optical microcantilever or o| light exiting from the optical 
microcantilever. 

11. An optical microcantilever employed in a scarfing near field microscope, 
25 comprising: 

a cantilever-shaped optical waveguide; and 
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a tip formed at the fredend of the optical waveguide and having a microscopic 
aperture at an end thereof 

wherein the optical waveguide comprises: a light input/output end at a fixed 
end thereof; 

a nose section formed between the free end and the fixed end at an angle 
with respect to an optical axisL>f the optical waveguide of the fixed end; and 

reflecting means for reflecting light propagating from the light input/output end 
in such a manner that the light is guided towards the nose section, and/or 


reflecting light detected by the microscopic aperture and transmjtted to the nose 
10 section towards the light input/output end. 

12. The optical microcantilever employed in a scanning near field microscope of 
claim 1 1 , wherein 

the optical waveguide has he%d]}section at the end of the nose section 
extending substantially parallelfwith jjjp\optical waveguide o^tKe fixed end, and 
15 the tip is formed at the head sec 

13. The optical microcantilever employed in a scanning near field microscope of 
any one of claims 1 to 3, 11, and 12, wherein the optical microcantilever has a 
lens between the tip and the reflecting means. 

f 14. The optical microcantilever employed\n a scanning near field microscope of 
20 claim 13, wherein the lens of the optical microcantilever is a convex lens. 

/ 15. The optical microcantilever employed inLa scanning near field microscope of 

claim 13, wherein the lens of the optical microcantilever is a Fresnel lens. 
/ 16. The optical microcantilever employed in Jtscanning near field microscope of 

claim 13, wherein the lens of the optical microcantilever is a gradient-index lens. 

25 17. The optical microcantilever employed in a Jbanning near field microscope of 

1 

any one of claims 1 to 3, and 11 to 16, wherein the tip of the optical 
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microcantilever is formed of|a material having a higher refractive index than the 
optical waveguide. 

18. An optical microcantileve^ employed in a scanning near field microscope, 
comprising: 
5 a substrate; 

a cantilever-shaped optical waveguide formed at the substrate; 
a tip; having a microscopic aperture at an end thereof, formed at a side of the 
free end of the cantilever; 1 

a light input/output end positioned at a side of the fixed end of the optical 
10 waveguide; and 

an optical element guide, formed\\on the substrate on the side of the light 
input/output end, for deciding a posiiion of an optical element acting on light 
entering the optical waveguide or otfligtot^xiting from the optical waveguide, 
wherein the light input/output en|l proM;ts above the optical element guide. 
15 19. An optical microcantilever emp^#c|\. a scannmg^neaT field microscope, 
comprising: 
a substrate; 

a cantilever-shaped optical waveguide foftried at the substrate; 
a light input/output end positioned at a side of the fixed end of the optical 
20 waveguide; 

a tip provided at the side of the free en^ of the cantilever and having a 
microscopic aperture at an end thereof, and 

light-blocking means for ensuring that light scattered by the light input/output 
end is not transmitted in the direction of the tip. 
25 20. The optical microcantilever of claim "fe, wherein at the optical 
microcantilever employed in a scanning near field microscope, 
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the light-blocking meanslis arranged above the substrate and the optical 
waveguide, and provides a wall for blocking the scattered light. 
21. The optical microcantilever of claim 19, wherein at the optical 
microcantilever employed in a scanning near field microscope, 
5 the light-blocking means comprises: a light-blocking agent located on the 
substrate and the optical waveguiW; and 

a light-blocking film located on the light-blocking agent, 

and the light-blocking film is locaWo^n such a manner as to cover at least the 
light input/output end. / 1 Ik 

10 22. The optical microcantile\%^f ^aim^t9f ;: wherein at the optical 

\ 

microcantilever employed in a scanning near field microscope, 

the light-blocking means comprises^ a light-blocking film located on the 

substrate and the optical waveguide; and\ 

a light-blocking agent arranged so as ^o cover at least part of an end of the 
15 light-blocking film, 

and the light-blocking film is located in si^ph a manner as to cover at least the 

light input/output end. 

23. The optical microcantilever employed in aVtscanning near field microscope of 

claim 21 or claim 22, wherein the light-bjockmmfilm is movable., 
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